REPORT  DOCUMENTATION  PAGE 


Form  Approved  OMB  NO.  0704-0188 


The  public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions, 
searching  existing  data  sources,  gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments 

regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggesstions  for  reducing  this  burden,  to  Washington 

Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington  VA,  22202-4302. 
Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any  oenalty  for  failing  to  comply  with  a  collection  of 
information  if  it  does  not  display  a  currently  valid  OMB  control  number. 

PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


5c.  PROGRAM  ELEMENT  NUMBER 
6D10AB 


5f.  WORK  UNIT  NUMBER 


12.  DISTRIBUTION  AVAILIBILITY  STATEMENT 
Approved  for  public  release;  distribution  is  unlimited. 

13.  SUPPLEMENTARY  NOTES 

The  views,  opinions  and/or  findings  contained  in  this  report  are  those  of  the  author(s)  and  should  not  contrued  as  an  official  Department 
of  the  Army  position,  policy  or  decision,  unless  so  designated  by  other  documentation. 

14.  ABSTRACT 
Abstract 
OBJECTIVE: 

Decompressive  craniectomy  has  defined  this  era  of  damage-control  wartime  neurosurgery.  Injuries  that  in  previous 
conflicts  were  treated  in  an  expectant  manner  are  now  aggressively  decompressed  at  the  far-forward  Combat 
Support  Hospital  and  transferred  to  Walter  Reed  Army  Medical  Center  (WRAMC)  and  National  Naval  Medical 

15.  SUBJECT  TERMS 

Early  Decompressive  Craniectomy,  Head  Injury,  Wartime 

17.  LIMITATION  OF  15.  NUMBER 

ABSTRACT  OF  PAGES 

UU 

Standard  Form  298  (Rev  8/98) 
Prescribed  by  ANSI  Std.  Z39. 1 8 


19a.  NAME  OF  RESPONSIBLE  PERSON 

Teodoro  Tigno _ 

19b.  TELEPHONE  NUMBER 
301-400-1336 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 

b.  ABSTRACT 

c.  THIS  PAGE 

UU 

UU 

UU 

7.  PERFORMING  ORGANIZATION  NAMES  AND  ADDRESSES 

T.R.U.E.  Research  Foundation 
8610  N.  New  Braunfels 
Suite  705 

San  Antonio,  TX  78217  - 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND 
ADDRESS(ES) 

U.S.  Anny  Research  Office 
P.O.  Box  12211 

Research  Triangle  Park,  NC  27709-2211 


8.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 


10.  SPONSOR/MONITOR'S  ACRONYM(S) 
ARO 

11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 

51089-LS-DRP.l 


5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 


3.  DATES  COVERED  (From  -  To) 

5a.  CONTRACT  NUMBER 

W91  INF-06-1-0458 _ 

5b.  GRANT  NUMBER 


2.  REPORT  TYPE 
Abstract 

4.  TITLE  AND  SUBTITLE 

Early  decompressive  craniectomy  for  severe  penetrating  and 
closed  head  injury  during  wartime. 


6.  AUTHORS 

Randy  Bell,  Corey  Mossop,  Michael  Dirks,  Frederick  Stephens,  Lisa 
Mulligan,  Robert  Ecker,  Chris  Neal,  Amand  Kumar,  Teodoro  Tigno, 
Rocco  Annonda 


1.  REPORT  DATE  (DD-MM-YYYY) 
06-04-2012 


Report  Title 

Early  decompressive  craniectomy  for  severe  penetrating  and  closed  head  injury  during  wartime. 

ABSTRACT 

Abstract 

OBJECTIVE: 

Decompressive  craniectomy  has  defined  this  era  of  damage-control  wartime  neurosurgery.  Injuries  that  in  previous 
conflicts  were  treated  in  an  expectant  manner  are  now  aggressively  decompressed  at  the  far- forward  Combat  Support 
Hospital  and  transferred  to  Walter  Reed  Army  Medical  Center  (WRAMC)  and  National  Naval  Medical  Center 
(NNMC)  in  Bethesda  for  definitive  care.  The  purpose  of  this  paper  is  to  examine  the  baseline  characteristics  of  those 
injured  warriors  who  received  decompressive  craniectomies.  The  importance  of  this  procedure  will  be  emphasized  and 
guidance  provided  to  current  and  future  neurosurgeons  deployed  in  theater. 

METHODS: 

The  authors  retrospectively  searched  a  database  for  all  soldiers  injured  in  Operations  Iraqi  Freedom  and  Enduring 
Freedom  between  April  2003  and  October  2008  at  WRAMC  and  NNMC.  Criteria  for  inclusion  in  this  study  included 
either  a  closed  or  penetrating  head  injury  suffered  during  combat  operations  in  either  Iraq  or  Afghanistan  with 
subsequent  neurosurgical  evaluation  at  NNMC  or  WRAMC.  Exclusion  criteria  included  all  cases  in  which  primary 
demographic  data  could  not  be  verified.  Primary  outcome  data  included  the  type  and  mechanism  of  injury,  Glasgow 
Coma  Scale  (GCS)  score  and  injury  severity  score  (ISS)  at  admission,  and  Glasgow  Outcome  Scale  (GOS)  score  at 
discharge,  6  months,  and  1-2  years. 

RESULTS: 

Four  hundred  eight  patients  presented  with  head  injury  during  the  study  period.  In  this  population,  a  total  of  188 
decompressive  craniectomies  were  performed  (154  for  penetrating  head  injury,  22  for  closed  head  injury,  and  12  for 
unknown  injury  mechanism).  Patients  who  underwent  decompressive  craniectomies  in  the  combat  theater  had 
significantly  lower  initial  GCS  scores  (7.7  +/-  4.2  vs  10.8  +/-  4.0,  p  <  0.05)  and  higher  ISSs  (32.5  +/-  9.4  vs  26.8  +/- 
1 1.8,  p  <  0.05)  than  those  who  did  not.  When  comparing  the  GOS  scores  at  hospital  discharge,  6  months,  and  1-2  years 
after  discharge,  those  receiving  decompressive  craniectomies  had  significantly  lower  scores  (3.0  +/-  0.9  vs  3.7  +/-  0.9, 
3.5  +/-  1.2  vs  4.0  +/-  1.0,  and  3.7  +/-  1.2  vs  4.4  +/-  0.9,  respectively)  than  those  who  did  not  undergo  decompressive 
craniectomies.  That  said,  intragroup  analysis  indicated  consistent  improvement  for  those  with  craniectomy  with  time, 
allowing  them,  on  average,  to  participate  in  and  improve  from  rehabilitation  (p  <  0.05).  Overall,  83%  of  those  for 
whom  follow-up  data  are  available  achieved  a  1-year  GOS  score  of  greater  than  3. 

CONCLUSIONS: 

This  study  of  the  provision  of  early  decompressive  craniectomy  in  a  military  population  that  sustained  severe 
penetrating  and  closed  head  injuries  represents  one  of  the  largest  to  date  in  both  the  civilian  and  military  literature.  The 
findings  suggest  that  patients  who  undergo  decompressive  craniectomy  had  worse  injuries  than  those  receiving 
craniotomy  and,  while  not  achieving  the  same  outcomes  as  those  with  a  lesser  injury,  did  improve  with  time.  The 
authors  recommend  hemi craniectomy  for  damage  control  to  protect  patients  from  the  effects  of  brain  swelling  during 
the  long  overseas  transport  to  their  definitive  care,  and  it  should  be  conducted  with  foresight  concerning  future 
complications  and  reconstructive  surgical  procedures. 
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Abstract 

OBJECT: 

Decompressive  craniectomy  has  defined  this  era  of  damage-control  wartime  neurosurgery.  Injuries  that  in  previous 
conflicts  were  treated  in  an  expectant  manner  are  now  aggressively  decompressed  at  the  far-forward  Combat 
Support  Hospital  and  transferred  to  Walter  Reed  Army  Medical  Center  (WRAMC)  and  National  Naval  Medical  Center 
(NNMC)  in  Bethesda  for  definitive  care.  The  purpose  of  this  paper  is  to  examine  the  baseline  characteristics  of  those 
injured  warriors  who  received  decompressive  craniectomies.  The  importance  of  this  procedure  will  be  emphasized 
and  guidance  provided  to  current  and  future  neurosurgeons  deployed  in  theater. 

METHODS: 

The  authors  retrospectively  searched  a  database  for  all  soldiers  injured  in  Operations  Iraqi  Freedom  and  Enduring 
Freedom  between  April  2003  and  October  2008  at  WRAMC  and  NNMC.  Criteria  for  inclusion  in  this  study  included 
either  a  closed  or  penetrating  head  injury  suffered  during  combat  operations  in  either  Iraq  or  Afghanistan  with 
subsequent  neurosurgical  evaluation  at  NNMC  or  WRAMC.  Exclusion  criteria  included  all  cases  in  which  primary 
demographic  data  could  not  be  verified.  Primary  outcome  data  included  the  type  and  mechanism  of  injury,  Glasgow 
Coma  Scale  (GCS)  score  and  injury  severity  score  (ISS)  at  admission,  and  Glasgow  Outcome  Scale  (GOS)  score  at 
discharge,  6  months,  and  1-2  years. 


RESULTS: 


Four  hundred  eight  patients  presented  with  head  injury  during  the  study  period.  In  this  population,  a  total  of  188 
decompressive  craniectomies  were  performed  (154  for  penetrating  head  injury,  22  for  closed  head  injury,  and  12  for 
unknown  injury  mechanism).  Patients  who  underwent  decompressive  craniectomies  in  the  combat  theater  had 
significantly  lower  initial  GCS  scores  (7.7  +/-  4.2  vs  10.8  +/-  4.0,  p  <  0.05)  and  higher  ISSs  (32.5  +/-  9.4  vs  26.8  +/- 
1 1 .8,  p  <  0.05)  than  those  who  did  not.  When  comparing  the  GOS  scores  at  hospital  discharge,  6  months,  and  1  -2 
years  after  discharge,  those  receiving  decompressive  craniectomies  had  significantly  lower  scores  (3.0  +/-  0.9  vs  3.7 
+/-  0.9,  3.5  +/- 1 .2  vs  4.0  +/- 1 .0,  and  3.7  +/- 1 .2  vs  4.4  +/-  0.9,  respectively)  than  those  who  did  not  undergo 
decompressive  craniectomies.  That  said,  intragroup  analysis  indicated  consistent  improvement  for  those  with 
craniectomy  with  time,  allowing  them,  on  average,  to  participate  in  and  improve  from  rehabilitation  (p  <  0.05).  Overall, 
83%  of  those  for  whom  follow-up  data  are  available  achieved  a  1  -year  GOS  score  of  greater  than  3. 

CONCLUSIONS: 

This  study  of  the  provision  of  early  decompressive  craniectomy  in  a  military  population  that  sustained  severe 
penetrating  and  closed  head  injuries  represents  one  of  the  largest  to  date  in  both  the  civilian  and  military  literature. 
The  findings  suggest  that  patients  who  undergo  decompressive  craniectomy  had  worse  injuries  than  those  receiving 
craniotomy  and,  while  not  achieving  the  same  outcomes  as  those  with  a  lesser  injury,  did  improve  with  time.  The 
authors  recommend  hemicraniectomy  for  damage  control  to  protect  patients  from  the  effects  of  brain  swelling  during 
the  long  overseas  transport  to  their  definitive  care,  and  it  should  be  conducted  with  foresight  concerning  future 
complications  and  reconstructive  surgical  procedures. 

PMID: 

20568925 


[PubMed  -  indexed  for  MEDLINE] 


